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(57) Abstract 

Procedures are disclosed for supporting roaming subscriber mobile station (18) access to stored subscriber data messages. In one 
aspect, a received subscriber data message is routed for storage and subsequent forwarding/retrieval, not to a "home" message center (20(1)) 
but instead to a message center (20(2)) either optimally positioned with respect to a current known location of the subscriber mobile station 
or associated with an initially receiving mobile switching center (30(1)). In another aspect, a mailbox (46) established for a given subscriber 
mobile station in the home message center is transferred (210), perhaps on a periodic basis, for storage in a local mailbox of a proximate 
message center within a cellular telephone network (lOv) where the subscriber is currently roaming. In either case, the storing message 
center thereafter performs any requisite operations needed to facilitate message forwarding to or retrieval by the addressee subscriber mobile 
station. 
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DISTRIBUTED DATA STORAGE AND DELIVERY 
IN A CELLULAR TELEPHONE NETWORK 

B ACKGROLTND OF THE INVENTION 
Technical Field of the InventioTi 

The present invention relates to cellular telephone networks and, in particular, 
to the distributed storage and delivery of data associated with cellular telephone 
network supported subscriber data services (such as short message, facsimile, voice 
mail and electronic mail delivery). 

Description of Related Art 

Reference is now made to FIGURE 1 wherein there is shown a block diagram 
of a conventional digital cellular telephone network 10. The network 10 supports one 
or more subscriber data services (such as short message, facsimile, voice mail and 
electronic mail delivery) for use by subscribers in conjunction with their conventional 
cellular telephone service. The purpose of the subscriber data services is to provide 
a means for transfening subscriber data messages between message entities (MEs) 12 
using the connmunications environment provided by the cellular telephone network 10. 

The message entities 12 participating in the subscriber data service comprise 
data terminals (DTs) 14 connected to the fixed telephone network 16 (comprising a 
public switched telephone network (PSTN) or other equivalent/similar telephone 
network). The message entities 12 further comprise the subscriber mobile stations 
(MS) 1 8 operating within the cellular telephone network 1 0. Subscriber data messages 
must originate with or terminate at one of the subscriber mobile stations 18. 

Multiple message centers (MC) 20 are provided and connected to the fixed 
telephone network 16 and to the cellular telephone network 10. Each message center 
20 is a multi-media platform that functions as a store and forward/retrieve center for 
receiving and delivering subscriber data messages between the message entities 12. 
When a subscriber data message is originated, it is first sent to a message center 20 
associated with that addressor subscriber. The message is then forwarded to another 
message centCT 20 associated with the addressee subscriber. At that point, the message 
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and added user/service provider costs. This is especially a problem with subscriber 
data messages (such as facsimile, voice or the like) which require the establishment 
of a circuit comiection to effectuate delivery. 

Second, with respect to message center 20 store and retrieve operation, all 
subscriber data messages are again initially stored in the home message center (of a 
home service area within the cellular telephone network lOh) for the addressee 
roaming/moving subscriber mobile station 18. This message center 20 then must then 
be queried by the roaming subscriber mobile station 18 from the visited service area 
within the cellular telephone network lOv to collect the stored messages. When 
roaming, in particular, this querying operation to retrieve messages can be costly arid 
inefficient. This is especially a problem with subscriber data messages (such as 
facsimile, voice or the like) which require the estabUshment of a circuit connection to 
effectuate delivery. 

What is needed then is a more efScient network architecture and topology for 
handling stored subscriber data message delivery (either forwarding or retrieval) to 
roaming/moving subscriber mobile stations. 

SXJMMARY OF THE INVENTION 

In a first embodiment of the present invention, the prior art "home*' message 
center network architecture and topology is abandoned in favor of a distributed 
message center network architecture and topology. In this distributed architecture and 
topology, a received subscriber data message is routed for storage and subsequent 
forwarding, not to a "home" message center conventionally provided for an addressee 
subscriber mobile station, but instead to a message center optimally positioned with 
respect to the subscriber mobile station or associated with an initially receiving mobile 
switching center. That optimally positioned message center is identified by querying 
the home location register for the addressee subscriber mobile station and processing 
current location information. Following receipt of the subscriber data message, the 
storing message center performs any requisite operations needed to facilitate message 
forwarding to the addressee subscriber mobile station. 

In a second embodiment of the present invention, a mailbox established for a 
given subscriber mobile station in the home message center is given an optional 
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DETAILED DESCRIPTION OF THE DRAWINGS 
1 . Distributed Architecture and Topology 

Reference is now made, in combination with FIGURE 1, to FIGURE 2 
wherein there is shown a message flow and nodal operation diagram illustrating the 
handling of subscriber data messages in a message center distributed network 
architecture and topology. A subscriber data message 100 is generated by an 
addressor message entity 12(1) and received by a (gateway or originating) mobile 
switching center 30(1) of the cellular telephone network. The mobile switching center 
30(1) analyzes the addressee information for the subscriber data message 100 in action 
102, and using an appropriate address look-up mechanism/process, identifies a "home*' 
message center 20(1) associated with an addressee subscriber mobile station 18(1) that 
is the destination of the subscriber data message. 

In accordance with known prior art message handling procedures, the received 
subscriber data message 100 is forwarded 104 to the identified "home" message center 
20(1) for the addressee subscriber mobile station 18(1) through a message center 20 
associated with the short message entity 12(1) and stored (action 106). By "home" it 
is meant that message center 20(1) assigned to and maintained by a service provider 
to which the addressee subscriber mobile station 18(1) has subscripted for telephone 
service. Storage 106 in the home message center 20(1) provides a back-up copy of the 
message 100 in the event it is later needed. This procedure for backing-up the 
subscriber data message 100 in the home message center 20(1) is, however, optional 
in accordance with the present invention. 

Contrary to conventional practice, no attempt is made by the home message 
center 20(1) in the present invention to deliver (for example, forward) the stored 
message to the addressee subscriber mobile station 1 8(1). The reason for this is that 
the home message center 20(1) recognizes, either fi-om an indication supplied by the 
mobile switching center 30(1) in the message forward 104, or by querying the home 
location register 42 (not shown), that another, optimally positioned, message center 
has also been sent the message for attempted delivery. 

In accordance with a distributed architecture and topology implemented in 
connection with the present invention, the mobile switching center 30(1) further 
queries 108 the identified home location register 42 for the current location of the 
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If the delivery 120 or 122 is successful, a message 124 indicative of such is 
sent to the home message center 20(1) so that the previously stored 106 message, or 
previously stored 107 message data, may be erased (action 126). This message 124 
may further provide the home message center 20(1) with charging information relating 
to the store and forward/retrieve operation effectuated for message delivery. 

Reference is now made, in combination with FIGURE 1, to FIGURE 3 
wherein there is shown a message flow and nodal operation diagram illustrating an 
alternative embodiment handling of subscriber data messages in a message center 
distributed network architecture and topology. A subscriber data message 100 is 
generated by an addresser message entity 12(1) and received by a receiving mobile 
switching center 30(1) of the cellular telephone network. The mobile switching center 
30(1) analyMS the addressee information for the subscriber data message 100 in action 
102, and using an appropriate look-up mechanism/process, identifies a home location 
register 42 associated with an addressee subscriber mobile station 18(1) that is the 
destination of the subscriber data message. 

In accordance with known prior art message handling procedures, the received 
subscriber data message 100 is forwarded 104 to the identified "home" message center 
20(1) for the addressee subscriber mobile station 18(1) through a message center 20 
associated with the short message entity 12(1) and stored (action 106). By **home" it 
is meant that message center 20(1) assigned to and maintained by a service provider 
to which the addressee subscriber mobile station 18(1) has subscripted for telephone 
service. Storage 1 06 in the home message center 20(1) provides a back-up copy of the 
message 100 in the event it is later needed. This procedure for backing-up the 
subscriber data message 100 in the home message center 20(1) is, however, optional. 

Contrary to conventional practice, no attempt is made by the home message 
center 20(1) in the present invention to deliver (for example, forward) the stored 
message to the addressee subscriber mobile station 18(1). The reason for this is that 
the home message center 20(1) recognizes, either from an indication supplied by the 
mobile switching center 30(1) in the message forward 104, or by querying the home 
location register 42 (not shown), that another, optimally positioned, message center 
has also been sent the message for attempted delivery. 
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may further provide the home message center 20(1 ) with charging information relating 
to the store and forward/retrieve operation effectuated for message delivery. 

Reference is now made, in combination with FIGURE 1, to FIGURE 4 
wherein there is shown a message flow and nodal operation diagram illustrating yet 
another alternative embodiment handling of subscriber data messages in a message 
center distributed network architecture and topology. A subscriber data message 100 
is generated by an addressor message entity 12(1) and received by a receiving mobile 
switching center 30(1) of the cellular telephone network. The receiving mobile 
switching center 30(1) analyzes the addressee information for the subscriber data 
message 100 in action 102, and using an appropriate look-up mechanism/process, 
identifies a home location register 42 associated with an addressee subscriber mobile 
station 18(1) that is the destination of the subscriber data message, and further 
identifies a message center 20(1) that is associated with the receiving mobile switching 
center. 

The received subscriber data message 100 is then forwarded 128 to the 
identified message center 20(1) associated with the receiving mobile switching center 
30(1) and stored (action 130); Storage 106 in the home message center 20(1) provides 
a back-up copy of the message 1 00 in the event it is later needed. This procedxire for 
backing-up the subscriber data message 100 in the home message center 20(1) is, 
however, optional. 

Ho attempt is made by the associated message center 20(1) to deliver (through 
either forward or retrieve) the stored message to the addressee subscriber mobile 
station 18(1). The reason for this is that the associated message center 20(1) 
recognizes, either from an indication supplied by the receiving mobile switching center 
30(1) in the message forward 1 04, or by querying the home location register 42 (not 
shown), that another, optimally positioned, message center has also been sent the 
message for attempted delivery. 

In accordance with a distributed architecture and topology implemented in 
connection with the present invention, the mobile switching center 30(1) further 
queries 108 the identified home location register 42 for the current location of the 
addressee subscriber mobile station 18(1). The home location register 42 processes 
the query 108 in. action 110 to identify the current location and identify an optimally 



wo 99/27724 



PCT/SE98/02132 



-11- 

may further provide the associated message center 20(1) with charging information - 
relating to the store and forward/retrieve operation effectuated for message delivery. 

With respect to FIGURES 2, 3 and 4, different types of network transport 
cormections may be utilized in order to implement the various recited message 
forwarding (104, 105, 1 16 or 128) or delivery (120 or 122) actions. For example, if, 
the subscriber data message comprises a short message service (SMS) data message, 
excess capacity in the Signaling System No. 7 (SS7) network (not shown explicitly in 
FIGURE 1) is used for message transport within the network, and a control signaling 
chaimel is used on the air interface for communication with the addressee mobile 
station 18(1). Similar transport could be effectuated for electronic mail type data 
messages. If the subscriber data message instead comprises a facsimile data message, 
a circuit switched coimection (not shown explicitly in FIGURE 1) is used for message 
transport within the network, and a traffic channel is used on the air interface for 
communication with the addressee mobile station 18(1). Similar transport could be 
effectuated for voice mail type data messages. The network service provider and/or 
subscriber may specify whether the charges for use of the network transport resources 
are to be billed to the addressor message entity 12(1) or the addressee subscriber 
mobile station 18(1). 

2. Mailbox Portability 
0 Reference is now once again made to FIGURE 1 • Each message entity 12 is 

associated with both a "home" message center 20 of the home service area within the 
cellular telephone network lOh and a mailbox 46 maintained within that message 
center. It is in this mailbox 46 that subscriber data messages seat by or sent to the 
particular message entity 12 are stored. Mobile stations 18 are message entities 12 
5 capable of movement. In most cases, movement of the mobile station, for example 
within its own home cellular telephone network lOh, does not present any particular 
difficulties with respect to the maintenance of the mailbox 46 and the sending or 
delivery of stored subscriber data messages. 

Movement comprising roaming within a visited cellular telephone network 
0 1 Ov, on the other hand, does present some problems. While roaming within the visited 
cellular telephone network lOv, subscriber data messages for a given subscriber 
mobile station 18 continue to be saved in the home message center 20. In order to 
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mailbox portability within the cellular telephone network of FIGURE 1. When a 
roaming subscriber mobile station 18(2) initially registers 200 within a visited celluliar 
telephone network lOv, the network, in conjunction with defining a service profile for 
and coimecting a roamer directory number to the roaming mobile station (action 202), 
fiirther defines and establishes (action 204) a local mailbox 46' for that subscriber in 
an associated message center 20(1). Following such initial definition and 
establishment, the associated message center 20(1) uses the network 50 to contact 206 
a home message center 20(2) for that subscriber mobile station 1 8(2). Responsive to 
the contact 206, the home message center extracts any subscriber data messages stored 
in the mailbox 46 (action 208). These extracted messages are then transmitted 210 
back over the network 50 to the associated message center 20(1), and stored (action 
212) in the local mailbox 46'. A record 214 is kept by the home message center 20(2) 
of the current location of the mailbox 46* for the roaming subscriber mobile station 
1 8(2). Any subsequently received mailbox 46 stored subscriber data messages may 
thereafl;er be periodically extracted 216 (for example, through polling) firom the 
mailbox 46, transmitted 218 over the network to the associated message center 20(2), 
and stored 220 in the local mailbox 46*. Alternatively, the home location register 20 
(see, FIGURE 1) stores information pointing to the current location of the nudlbox 46' 
for the roaming subscriber mobile station 1 8(2). Any subsequently received subscriber 
data messages are then re-directed 218 over the network following home location 
register querying to the associated message center 20(2), and stored 220 in the local 
mailbox 46*. Once stored in the local mailbox 46*, conventional forwarding 222 or 
retrieval 224 procedures well known to those skilled in the art (such as short message 
service (SMS) delivery, voice mail, large file delivery, and the like) are implemented 
to effectuate message delivery to the addressee roaming subscriber mobile station 
18(2). 

It will be xmderstood that the transmission 210 or 218 of each stored subscriber 
data message over the network 50 may require the use of one or more different types 
of networks tailored for the specific type of message being sent. For example, one 
type of subscriber data message, such as a voice mail or facsimile message, may be 
sent over a circuit connection through an integrated sendee digital network (ISDN) or 
public switched telephone network (PSTN). Another type of subscriber data message, 
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WHAT IS CLAIMED IS: 

1. A method for handling storage of subscriber data messages within a 
cellular telephone network, comprising the steps of: 

receiving a subscriber data message transmitted to an addressee message entity; 
forwarding the received subscriber data message, not to a home message 
center associated with the addressee message entity, but instead to another message 
center; 

storing the forwarded subscriber data message in the other message center; and 
delivering the stored subscriber data message to the addressee message entity 
from the other message center. 

2. The method as in claim 1 wherein the other message center comprises 
a message center assigned to a switching node of the cellular telephone network which 
initially received the subscriber data message transmitted to the addressee message 
entity. 

3. The method as in claim 2 further including the step of sending a 
notification of subscriber data message forwarding to the home message center, the 
notification sent from the receiving switching node. 

4. The method as in claim 2 further including the step of sending a 
notification of subscriber data message forwarding to the home message center, the 
notification sent from the other message center, 

5. The method as in claim 1 wherein the other message center comprises 
a message center proximate to a current location within the cellular telephone network 
of the addressee message entity. 

6. The method as in claim 5 further comprising the steps of: 
querying a location database to determine an s^proximate location of the 

addressee message entity; and 

processing the approximate location to identify the proximate message center. 
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14. The network as in claim 1 0 wherein the first message center comprises 
a home message center for the addressee message entity. 

15. The network as in claim 1 0 wherein the switching node further operates 
to notify the first message center of the forwarding of the suhscriber data message to 
the second message center. 

16. The network as in claim 1 0 wherein the second message center operates 
to effectuate delivery of the forwarded subscriber data message to the addressee 
message entity. 

1 7. The network as in claim 1 0 wherein the second message center operates 
to notify the first message center of the forwarding of the subscriber data message to 
the second message center. 

18. A method for providing message center portability, comprising the 
steps of: 

establishing a mailbox for a given message entity in a home message center; 

responsive to a roamer registration of the given message entity establishing a 
local mailbox in a visited message center; and 

transferring stored subscriber data message contents of the mailbox in the 
home message center for storage in the local mailbox of the visited message center. 

19. The method as in claim 18 wherein the message entity comprises a 
subscriber mobile station operable within a cellular telephone network. 

20. The method as in claim 1 8 wherein the step of transferring comprises 
the step of periodically transferring stored subscriber data message contents to the 
local mailbox. 
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